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CLAIMS : ^ 

1. A method of bonding a first mass to a second mass, 
comprising: 

providing a first mass of first material and a second mass of 
second material; 

joining the first mass and the second mass in physical contact with 
one another; and 

simultaneously diffusion bonding the first mass to the second mass 
and developing grains of th^/second material in the second mass, the 
diffusion bonding/comprisihg solid state diffusion between the first mass 
and the second^ mass, /apredominate portion of the developed grains 
having a /naximum dimension of less than 100 microns. 
/ 

/ 



2. The/method of claim Fwherein all of the developed grains 
haye the maximum dimensipii of the less than 100 microns. 

3. / The method of claim 1 wherein the maximum dimension of 
predominate portion of the developed grains is less than or equal 

to attout 50 microns. 
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4. The method of claim 3 wherein all of the developed grains 
have the maximum dimension of the less than or equal to about 50 



microns. 



5. The method of claim 1 wherein the maximum dimension of 
the predominate portion of the developed grains is from about 30 
microns to less than 100 microns. 



6. The method^^c^Um 5 wherein all of the developed grains 
have the maximum dimension of from about 30 microns to less than 
100 microns. 

7. /The method of cla/m 1 wherein the first material comprises 
a same /predominate/ component as the second material. 



8. The/ method off claim 1 whereiii the first material comprises 
same pr^<topinate elemen ts tl i&^econd material. 

The method of claim 1 wherein the bonded first and second 
fasses correspond to a backing plate and a physical vapor deposition 
target, respectively. 
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10. A method of bonding a physical vapor deposition target 
material to a backing plate material, comprising: 

joining the target material and backing plate material in physical 
contact with one another; and 

thermally treating the joined target and backing plate materials to 
simultaneously diffusion bond the target material to the backing plate 
material and develop grains in the target material, the diffusion bonding 
comprising solid state diffusion^J^tw^ backing plate and target 

materials, a predominate portion of/ the developed grains having a 
maximum dimension of less than 100 microns. 



11. The method of claim AO wherein all of the developed grains 
have the maximum dimension of/the less than 100 microns. 



12. / The method of claim 10 wherein the maximum dimension of 
the pre/lominate/po/tion of fhe developed grains is less than or equal 
to ab0ut microns. 




The method of claim 12 wherein all of the developed grains 
have the maximum dimension of the less than or equal to about 50 



microns. 
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14. The method of claim 10 wherein the maximum dimension of 
the predominate portion of the developed grains is fronf about 30 
microns to less than 100 microns. 

15. The method of claim 14 wherein all of/the developed grains 
have the maximum dimension of from about 30 jfiicrons to less than 100 
microns. 

16. The method of clain^f?) wherein the backing plate material 
comprises a same predominate component as the target material. 



17. The method of clair/^6 wherein the backing plate material 
comprises a same ✓predominate' element as the target material. 



18. ^fhe method /oi <£laim 10 wherein the backing plate material 
and targe/ material both predominately comprise aluminum. 



Th y e /method oF^Glaiffl^lO wherein the grain development 
comprises ^crystallization of grains within the target material. 

20. / The method of claim 10 wherein the grain development 
compris^ growth of grains within the target material. 
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21. The method of claim 10 further comprising, be-fore the 
joining, work-hardening the target material. 

22. The method of claim 10 further comprising, before the 
joining, work-hardening the target material by/compressing the target 
material from an initial thickness to ^naf^iickness, the final thickness 
being less than or equal to about 40% of the initial thickness. 

23. The method /6f claHrf 10 further comprising, before the 
joining, work-hardening the ^target material by compressing the target 
material from an initial thrfckn^ss to a final thickness, the final thickness 
being from abo^t 40%/to a/out 2% of the initml/ffnckness. 

24. /The/method of claim 10 further comprising, before the 
joining, /worj/hardening the target material, and wherein the grain 
development comprises recrystallization of grains from the work-hardened 
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25. The method of claim ^^ftrirn^r/comprising, before the 
joining, work-hardening the tafget j&tepfal, and wherein the grain 
development comprises: 

recrystallizatiorr' of gr^Ms $$6m the workJiar-dertecT material; and 
growth of the^T6crystalJiied grains. 
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26. A method of forming a physical vapor deposition target 
bonded to a backing plate, comprising: 

joining a physical vapor deposition target material and backing 
plate material in physical contact with one another/ the physical vapor 
deposition target and backing plate materials bo)li comprising aluminum; 
and 

thermally treating the joined physical vapor deposition target and 
backing plate materials under an ajrfiosphere which is inert relative to 
reaction with the physical vapor deposition target and backing plate 
materials, the thermally^P^in^/simultaneously diffusion bonding the 
physical vapor depositj^^targey material to the backing plate material 
and developing grains/in th£ tihysical vapor deposition target material, 
the diffusion bonding comprising solid state diffusion between the backing 
plate materia^ and the physical vapor deposition target material to adhere 
the physical /vapor /6eposit[ion target material to/the backing plate 



material ywi^h a bo/d strength of at least about 5000 pounds/inch 2 , and 
a predominate portion of in the target material 

being less than/ 100 microns in maximum dimension after the thermally 
treating of thfc target and backing plate materials. 



23 
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27. The method of claim 26 wherein the backing plate material 
and physical vapor deposition target material both predominately comprise 
aluminum. 

28. The method of claim 26 whereip the grain development 
comprises recrystallization of grains within physical vapor deposition 
target material. 

29. The method/of cl^ijd 26 wherein the thermally treating 

/ / // 

comprises maintaining'the joine^yphysical vapor deposition target material 
and backing pla^^mateirial/^f a temperature of from about 280°C to 
about 400° fefr a time of from about 20 minutes to about 60 minutes 



and pressing the' joii^d /physical vapor depositioli target and backing 
plate materials' to aA>re&ure of at least 12^500 pounds/in 2 during at least 
part /of th^ time /that /the tempemttire is maintained. 

he method of claim 29 further comprising cooling the 
physical vapor deposition target and backing plate materials with 
/after the temperature treatment. 
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31. The method of claim 29 further comprising cooling the 
joined physical vapor deposition target and backing plate materials with 
a gas after the temperature treatment. 

32. The method of claim 26 wherein tKe grain development 
comprises growth of grains within the physical vapor deposition target 
material. 

33. The method of claim? 26 further comprising, before the 
joining, work-hardening the physical vapor deposition target material. 



34. The method ojf/ci&im 26 further comprising, before the 
joining, work-hardening Jjl'e physical vapor deposition target material by 
compressing the physij&l vap/)r deposition target material from an initial 
thickness t//a final^hicknesfc, the final thickness being less than or equal 
to abouX 40% pf/the initiaR thickness. 




"he method of claim 26 further comprising, before the 
'w</rk-hardening the physical vapor deposition target material by 
ressing the physical vapor deposition target material from an initial 
thickness to a final thickness, the final thickness being from about 40% 
to about 2% of the initial thickness. 
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36. The method of claim 26 further^ before the 

joining, work-hardening the physical vapo^depositi^^ material, and 

wherein the grain development comprises^reci 
the work-hardened material. 



Jtallization of grains from 



37. The methcra of ^elaim 26 further comprising, before the 
joining, work-hardening th^yphysical vajror deposition target material, and 
wherein the grairy de^^pFQent.jscfmprises: 

recrystallizati^p(/of grains from the work-hardened material; and 

growth of tne recrystallized grains. 
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